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 Much discussion and analysis has taken place regarding the 
interest rate sensitivities of Real Estate Investment Trusts, however most of the 
studies have focused on either the securities price movement or dividend yields.  
This study is an analysis of the total return of Real Estate Investment Trusts in 
various interest rate environments between 1995 and 2004.  The results 
indicated that Real Estate Investment Trusts are sensitive to and influenced by 
prevailing interest rates.  However, the findings also lead to another possible 
cause, which should lead future research in the direction of determining the effect 





Real Estate Investment Trusts (REIT’s) have distinctly different 
characteristics from other stocks.  Is it reasonable that interest rate movements 
may affect them differently?  As Allen, Madura and Springer describe, REIT’s 
may be influenced for the following reasons: “First, because investment in real 
estate relies heavily on borrowed funds, the general value of real estate can be 
influenced by the cost of financing, which affects affordability and demand.  Thus, 
an upward movement in interest rates may result in reduced aggregate demand 
for real estate and lower valuations. Second, an increase in market-interest rates 
may also cause a higher cost of debt financing.  Third, to the extent that real 
2 
estate investors derive their required return on investments from a risk-free rate 
and a risk premium, an increase in market interest rates may result in a higher 
required rate of return by real estate investors, which converts to lower valuations.  
Fourth, the interest carry associated with the develop[ment] of real estate results 
in higher costs during a cycle of rising interest rates.”1  It is these cited examples 
that are to be explored in this paper.  This study will explain the relationship 




The relationships between interest rates and REIT’s have seen 
much research over the years.  However, most of the prior studies have focused 
the sensitivity of REIT stock prices to interest rate movements.  Mueller and 
Pauley (1995) showed that the reaction of REIT stock prices to interest rates 
movements are dependent on the directional movement of the interest rates (i.e. 
falling or rising environments) between 1972 and 1993.  Their research showed 
that REIT’s have a very weak negative correlation to rising interest rates and a 
mildly stronger negative correlation to falling interest rates and minor negative 
correlation to rising rates.   
REIT’s were shown to be a perverse inflation hedge against both 
expected and unexpected inflation using T-Bills as expected inflation by Park, 
Mullineaux and Chew (1990).  Their strongest finding, however, was that “REIT’s 
                                                
1 Marcus Allen, Jeff Madura, and Thomas M. Springer, “REIT Characteristics and Sensitivity of 
REIT Returns,” Journal of Real Estate Finance and Economics 21 (2000): 143. 
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are indistinguishable from stocks in terms of hedging characteristics.”2  Put 
another way, REIT’s tended to react similar to other equities with regard to their 
hedging characteristics.  Additionally, they showed that dividend yields are 
positively related to both expected and unexpected inflation, therefore the 
dividend yield improves the inflation hedging ability of REIT’s. 
Equity REIT were shown to be sensitive to only changes in 
expected inflation, whereas mortgage REIT’s are sensitive to changes in both 
expected and real inflation by Chen and Tzang (1988).  The magnitude of the 
interest rate sensitivity was found to be different for equity versus mortgage 
REIT’s.  They also found that the sensitivity of REIT’s to interest rates changed 
over the their two study periods (1973-1979 & 1980-1985).  The authors found 
that REIT’s were sensitive to interest movements over the whole study period, 
and short term as well as long term interest rates in second half of study period 
1980-85. 
REIT’s were shown as possibly not being able to isolate their 
performance from external economic and market forces by Allen, Madura and 
Springer (2000).  They found strong evidence that REIT returns are sensitive to 
long term and short term interest rate changes.  Additionally, their study analyzed 
the impact of leverage, asset structure, management strategy and specialization 
and determined that REIT’s are not able to control the effect of interest rate 
changes through these various avenues of control. 
                                                
2 Jeong Y. Park, Donald J. Mullineaux, and I-Keong Chew, “Are REITs Inflation Hedges?” Journal 
of Real Estate Finance and Economics 3 (1990): 101. 
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Liang, McIntosh and Webb (1995) examined REIT returns and 
concluded that their returns are considerably influenced by stock market returns.  
More significantly they found that REIT’s were sensitive to long and short-term 
interest rates over the whole study period (1973-1989).  Their results showed 
that the market risk has declined significantly over time for REIT’s.  The market 
beta for equity REIT’s was shown to be lower and more stable than mortgage 
and hybrid REIT’s. They also found that the bond market has only a small impact 
on equity REIT’s, but significant impact on mortgage and hybrid REIT’s.  The 
authors also point out that switching points of the return-generating periods are 
separated coincidently in the vicinity of important monetary regime changes (i.e. 
1979) and major tax reforms (i.e. 1986). 
Swanson, Theis and Casey (2002) results indicated that REIT’s are 
impacted by interest rates more over the longer period than individual years.   
The authors note that an analysis of REIT leverage ratios indicates that REIT’s 
have become more sensitive to credit risk.  They note that the underlying cause 
appears that REIT’s creditworthiness deteriorated over the 1990’s. 
Sanders (1998) found that equity REIT’s have a similar sensitivity 
to interest rates with that of the Standard & Poor’s 500 index.  However, Sanders 
notes that small stocks and high yield corporate bonds had the greatest power in 
explaining REIT return behavior. 
To summarize, REIT’s appear to be sensitive to changes in interest 
rates, however the source of this sensitivity has yet to be determined or agreed 
upon.  Mueller and Pauley (1995) noted that an asymmetry exists in the 
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relationship between REIT’s during rising and falling interest rate environments 
and that this relationship has changed over time.  Other studies have also shown 
that sensitivity of REIT’s to interest rates has changed over time.   
However, in most of these studies price-based indices which focus 
on the capital appreciation were utilized.  It is a popularly held belief that 
investing in REIT’s is similar to other high-yielding stocks such has utilities.  By 
extension, REIT’s would have similar sensitivities and may even have become a 
more attractive alternative to stocks such as utilities.  This idea is particularly 
relevant considering the increased volatility in the energy sector as a result of de-
regulation.  However, the majority of the previous studies have not focused on 
the effects of interest rates on the total return of REIT’s.  Given that the income 
generating facet of REIT’s is a primary benefits to investing in the asset class, 
then it is logical to assume that the income return (dividend) plus capital 
appreciation are important factors to consider when investigating the interest rate 
sensitivity of REIT’s.   
 
DATA & METHODOLOGY  
 
Unlike some of the previous studies that utilized price based data 
sets, which overlooks one of the largest facets of investment in REIT’s, this study 
will examine the sensitivity of REIT’s based on the total return.  This method will 
account for not only the capital appreciation/depreciation but the highly publicized 
income generating abilities of the dividend, as well.  The choice of the total return 
versus solely priced based data is unique in that it reflects the maximum benefit 
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or loss possible to the investor.  The following theory suggests why utilization of 
total returns is a better choice as a unit of measure than the previous studies.   
During periods of falling interest rates, the stock price will simply adjust to the 
new investment environment.  However, when interest rates rise, the shareholder 
has the opportunity for the dividend to be raised which may off set the effects of 
an increase in interest rates due an increase in economic activity and by 
extension rents.  That said if this theory were to be true then REIT’s would most 
certainly have a higher correlation during falling interest rate environments than 
rising environments.   In effect, if this theory were to be true then the result 
should show an asymmetry between the two environments.  Without the 
inclusion of the dividend component it would be difficult to authenticate the 
relationship during rising interest environments. 
For the purpose of this paper Total Return is defined as follows:  A 
measure of performance of an asset class over a designated holding period.  It is 
comprised of income return, re-investment of income return, and capital 
appreciation return components. 
A linear regression model will be used to test this theory.  The 
linear regression will be able to test the relationship and the strength of any 
relationship that may exist between REIT total returns and interest rates.  Only 
equity REIT were chosen for the paper as it has been clearly demonstrated that 
mortgage REIT’s are extremely sensitive to interest rates, given that the 
underlying assets of mortgage REIT derive there income from debt instruments 
that related to the interest rates environment. 
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The data set presented in this paper consists of the monthly holding 
period total returns on Long Bonds and Intermediate Bonds and Treasury Bills 
(T-Bills) as derived and presented by Ibbotson Associates’ Stock, Bonds, Bills 
and Inflation 2005 Yearbook (Please review the glossary for additional 
information).  Additionally, the monthly holding period returns of the Long Term 
Corporate Bonds and Large Company Stock are selected as a means of 
comparison to several of the prior studies.  This data set was utilized to represent 
the changes in interest rates and will represent the independent variable in the 
linear regression.  The time period covered in this study is a ten year period from 
January 1995 through December 2004. 
In order to have a comparable data set of equity REIT total returns 
to serve as the dependent variable of the linear regression, a sample portfolio 
was developed.  Since the investment universe has been limited to solely equity 
REIT’s, it is logical to conclude that the sample portfolio should represent the 
investable universe of equity REIT’s, but on a smaller scale.   









Office/Industrial $93,502.9 37 28% 
Retail $89,437.7 33 27% 
Residential $55,159.6 27 16% 
Diversified $27,398.3 17 8% 
Lodging $20,438.8 19 6% 
Specialty $17,939.5 9 5% 
Healthcare $16,935.7 14 5% 
Self-Storage $14,885.7 5 4% 
Total $335,698.1 161 100% 
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To achieve this objective, the composition of the NAREIT index shown in Figure 
#1 (excluding mortgage & hybrid REIT’s) as of February 2006 served as a 
baseline and proxy.  As can be seen in Figure #1 the investable universe of 
equity REIT’s from the NAREIT index is also broken down by property type. 
Now the relative weights of each property sector based on market 
capitalization can be utilized as an additional screening tool.  With a baseline for 
the equity REIT universe having been established the sample portfolio can now 
be developed.  A sample portfolio size of twelve equity REIT’s was chosen.  This 
number serves two purposes, one it limits the sample size to a manageable level 
and two it allows the smallest sectors (specialty, healthcare and self-storage), which 
are outside the mainstream focus for most institutional investors and have 
insufficient data sets to be reduced in significance and discarded.  Additionally, at 
the size of the sample portfolio these smaller sectors become statistically 
insignificant in this sample size as well.  Therefore, the sample portfolio will 
consist of equity REIT’s from the following property sectors: office/industrial, retail, 
residential, diversified and lodging.  Next, this pared down version of the NAREIT 
index was re-weighted by market capitalization as shown in Figure #2. 
Figure #2 – Adjusted NAREIT Index 
Sector Office/Ind. Retail Residential Diversified Lodging Total 
   
Index Weight 32.7% 31.3% 19.3% 9.6% 7.2% 100.0% 
       
Market Cap. 
(millions) 
$93,502.9 $89,437.7 $55,159.6 $27,398.3 $20,438.8 $285,937.2 
 
Now that the relative weight of each property sector has been 
established, attention is turned to which equity REIT’s will be included in the 
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sample portfolio.  The first and foremost requirement to possible inclusion in the 
sample portfolio is that the REIT will be required to be a publicly traded REIT, 
thus ensuring appropriate information is available.  Secondly, having available 
data that covers the entire study period will be another basis for inclusion in the 
sample portfolio.   
With these basic parameters having been established, the actual 
security selection process was completed.  Given that the office/industrial 
property sector constitutes the largest number of REIT’s it is therefore logical to 
conclude that the largest sector represented in the sample portfolio will be the 
office/industrial sector.  Thus, out of the previously stated sample portfolio size of 
twelve, five REIT’s that can be defined as either an office or industrial REIT will 
be chosen.  Additionally, the sub-sector breakdown from NAREIT reveals that of 
the office/industrial sector, the largest sub-sector by market capitalization is the 
office sub-sector.  To that end, since this sector actually represents two distinct 
property types this sector is broken down into two sub-sectors, office and 
industrial.  This is a logical break down since the majority of REIT’s in this sector 
specialize in either office or industrial property.  That said, since the office sub-
sector is the largest portion of this sector based on market capitalization three 
office REIT’s will be chosen.  To complete this sector two industrial REIT’s will be 
included.   
The remaining seven slots will divided based on again on market 
capitalization.  Since the retail sector has the largest market capitalization of the 
remaining sectors, it will be represented by three REIT’s in the sample portfolio.  
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The residential sector will be represented by two REIT’s as it has the next largest 
market capitalization.  The last two sectors, diversified and lodging, will be 
represented by one REIT each. 
Now that the investable REIT universe has been pared down and each 
sector has been apportioned a particular number of REIT the actual securities 
were chosen at random from the pool of REIT’s, that meet the previously stated 
criteria.  Figure #3 shows the results of the random sample. 
 
Figure #3 – REIT Index Constituents 
Names  Sector Market Cap. 
(MILLIONS) 
% of Index 
Mack-Cali – CLI  Office/Ind. $2,714.00 8.2% 
Carr America – CRE  Office/Ind. $2,186.00 6.2% 
HRPT Properties – HRP  Office/Ind. $2,044.90 6.6% 
Center Point – CNT  Office/Ind. $2,205.30 6.7% 
First Industrial – FR  Office/Ind. $1,676.10 5.1% 
Federal Realty – FRT  Retail $3,303.00 4.4% 
Weingarten Realty – WRI  Retail $3,233.40 4.3% 
Simon Property – SPG  Retail $17,089.10 22.6% 
Equity Residential – EQR  Residential $11,420.10 15.3% 
United Dominion – UDR  Residential $2,967.40 4.0% 
Vornado Realty – VNO  Diversified $11,979.40 9.6% 
Felcor Lodging – FCH  Lodging $1,008.60 7.2% 
TOTAL   $61,827.30 100.0% 
 
With the sample portfolio having now been developed it is logical to 
conclude that a value weighted index would be a useful tool to measure against 
the interest rate indices.  The development of a value weighted index serves two 
purposes, first it produces an index figure for a like kind comparison to the bond 
indexes and second it compensates for scale.  Thus, large market capitalization 
stocks will have a greater percentage impact on the index than the small market 
capitalization stocks.  Each REIT was weighted against their respective property 
11 
sectors from the adjusted NAREIT index.  The resulting weight for the individual 
REIT’s constituents of the index is also shown in Figure #3. 
 The value of each member of the index at the beginning of 1995 is 
$100.  Once weighted based on the method outlined above, the index baseline at 
the beginning of 1995 is 100.  An investment in the index at the beginning of 
1995 would result in the pattern of investment values with dividend reinvestment 
shown in Figure #4. 
 
Figure #4 – REIT Index Investment Pattern 
 
At this point, with both independent and dependent variables identified 
a linear regression was completed.  As mentioned previously a regression 
analysis tests the relationship and the strength of any relationship between 
REIT’s and interest rates.  The detailed results from the regression analysis that 








































































are discussed in the next section of this paper can be found in the Data section 
of this study. 
 
DATA ANALYSIS  
 
Entire Period - Index 
If the commonly held assumption is true that real estate, and by 
extension REIT securities, are viewed as long term investments then it is logical 
to conclude that the correlation of REIT stocks with longer instruments such as 
long term government bonds would be higher than shorter instrument such as 
Treasury Bills (T-Bills).  This assumption appears to be true based on the 
difference between the correlations in short term and longer term bonds shown in 
Figure #5 for the entire study period. 
 





Although it is true that Long Bonds have a higher correlation to REIT’s 
than T-Bills, both are at such a level that REIT’s can be considered highly 
correlated to interest rates.  The most interesting finding however is that 
Intermediate Bonds exhibited the highest correlation to REIT’s.  However, is 
should be noted that the difference between the correlation of Intermediate 
Bonds and Long Bonds is a minute 0.01.    Based on the result of the linear 
Entire Period Correlation R-Squared 
   
Long Bonds 0.91 0.84 
Intermediate 0.92 0.84 
T-Bills 0.82 0.68 
LT Corporate Bonds -.0.01 0.00 
Large Co. Stock 0.47 0.22 
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regression for the entire period, it appears that REIT’s are correlated to bonds of 
any duration.  However, given that correlation is not causation, a review of the R-
squared values shows that all government debentures have a sizeable level of 
influence in REIT’s over the entire study period.  Lastly, total return on Long 
Term Corporate Bonds shows little relationship in explaining REIT total return, 
which appears contradictory to Sander’s findings.  Additionally, Large Company 
Stock showed little influence as well. 
Given the proliferation in the number of REIT’s in the latter half of 
the 1990’s, it begs the following question.  Did the bull market run and allure of 
Wall Street influence REIT’s more than interest rates?  If this were true and taken 
together with the relatively limited exposure and less sophisticated knowledge of 
the industry at the time is it reasonable to assume that REIT’s would show 
greater volatility than the market.   To rule out whether market risk is a 
contributing factor, the beta value for the REIT index against the S&P 500 was 
determined.  This yielded a 0.074 beta value, indicating significantly less volatility 
than the market as a whole.  This finding has significant implications in 
application of Modern Portfolio Theory.   
The finding that REIT total returns have a higher correlation to 
Intermediate Bonds than other length bonds begs the question, of what could be 
the underlying cause.  In an attempt to answer this question the 2004 10-K report 
for each of the REIT’s in the sample portfolio were reviewed.  Based a review of 
the annual reports it is actually not all that surprising that Intermediate Bonds 
would have a higher level explaining power in the movement of REIT total returns.  
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Three of the twelve REIT’s in the sample portfolio reported weighted average 
maturities for their debt that range from 5.1 to 9.4 years.  Most REIT’s in the 
sample portfolio did not report their average weighted maturity.  Note, the REIT’s 
in the sample portfolio reported debt maturing debt in 2009, or later, ranged from 
a low of 2% to a high of 24% of all debt with an average of 13% of all debt.  This 
anecdotal finding suggests that future research should focus investigating 
whether the debt maturity schedule might give provide additional insight into 
REIT’s interest rate sensitivity.  This area may hold more clues about the 
sensitivity of REIT’s to interest rates given the capital intensive nature of the real 
estate industry and whether susceptibility to interest rate risk might be a 
contributing factor.  
At this point it has only been established that REIT total returns will 
follow interest rates over the long term of the study period.  Over the study period 
there are often are rising and falling periods of total returns that will ebb and flow 
with general economy.  Therefore, only part of the problem has been resolved.  
This begs the question, do the total returns of REIT’s follow the short term 
fluctuation of interest rate.  In order to answer this question the study period was 
divided into increasing and declining periods of total return.  The directional 
movements of the bond indices must last at least four months to signify a 
momentum change in interest rates.  As shown in Figure #6 there are four 
















Note, as shown in Figure #7 that a decline in the bond index returns has 
an inverse relationship to US Treasury note yields (i.e. a rise in the US Treasury 
yield means the bond index return declines).   
Figure #7 – 10 Yr US Treasury Yield vs. Long Bond Total Return (1995-2004) 
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Declining Periods - Index 
The results of the linear regression for the four declining sub-periods 
are shown below in Figure #8.  A closer examination of the declining periods 
during the study period reveals that there are too many short periods, three of the 
four sub-periods are only four months.  Additionally, the total duration of all 
declining periods is 22 months.  Two of the four sub-periods coincidently follow 
extraordinary anomalous events such as the Russian debt crisis in the fall of 
1998 and the terrorist attacks on 9/11.  The sub-period that was the longest 
might be the best of the period to draw any conclusion, however, when 
contrasted against the three other periods there is still too many inconsistencies 
to draw a useful conclusion from the individual sub-periods.   
 
Figure #8 - Declining Period of Total Return 
Declining Periods Correlation R-Squared 
   
Long Bonds 
2/96-5/96  -0.83  0.69 
12/96-3/97  -0.94  0.88 
10/98-11/99  0.10  0.01 
11/01-2/02  0.17  0.03 
Intermediate     
2/96-5/96  -0.78  0.61 
12/96-3/97  -0.76  0.58 
10/98-11/99  -0.25  0.06 
11/01-2/02  0.87  0.77 
T-Bills     
2/96-5/96  0.94  0.88 
12/96-3/97  0.98  0.96 
10/98-11/99  -0.30  0.01 
11/01-2/02  0.96  0.93 
All Declining Periods Combined 
Long Bonds  0.87  0.75 
Intermediate  0.87  0.76 
T-Bills  0.86  0.73 
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In spite of this, there is some evidence to support the speculation that declines 
during the two sub-periods (1998 – Russian debt default & 9/11) may be more of 
a impulsive reaction to extraordinary events than a larger economic force at work.   
This is not to say that these events have no bearing on interest rates or REIT 
total returns, but when viewed in context they yield little actionable information for 
investors during routine market cycles. 
As whole when all declining periods are combined, the regression 
results reveal some useable data.  The correlations and R-squared show that 
REIT total returns are sensitive to interest rates.  While the correlation is not 
perfect it is very strong ranging from 0.86 to 0.87 with at least 73% of the 
correlation attributed to interest rates. 
 
Increasing Periods - Index 
A linear regression analysis for the periods of increasing total returns is 
shown in Figure #9.  This data series reveals too much statistical noise to draw 
meaningful conclusions from the individual periods.  This statistical problem is 
often results from a sample size that is too small, given the sample portfolio is 
constructed twelve REIT stocks this most certainly is the case.   
However, as a whole the combined increasing periods did reveal some 
interesting asymmetry between the long and short term bonds that was not 
shown during the declining periods.  Treasury Bills had the weakest correlation to 




Figure #9 – Increasing Periods of Total Return 
Increasing Periods  Correlation  R-Squared 
     
Long Bonds     
12/94-1/96  0.96  0.83 
6/96-11/-96  0.90  0.81 
4/97-9/98  0.11  0.01 
12/99-10/01  0.90  0.82 
3/02-12/04  0.67  0.45 
Intermediate     
12/94-1/96  0.95  0.90 
6/96-11/-96  0.95  0.90 
4/97-9/98  0.05  0.00 
12/99-10/01  0.40  0.16 
3/02-12/04  0.64  0.41 
T-Bills     
12/94-1/96  0.75  0.57 
6/96-11/-96  0.96  0.93 
4/97-9/98  0.08  0.01 
12/99-10/01  0.95  0.90 
3/02-12/04  0.89  0.79 
All Increasing Periods Combined 
Long Bonds  0.93  0.84 
Intermediate  0.91  0.84 
T-Bills  0.83  0.69 
 
The R-squared values also suggest that Treasury Bills are not a great influencing 
factor on REIT total return during the combined increasing sub-periods as it 
contributes only 69% of the correlation.  This finding is in contrast to the longer 
length bonds which show a mildly stronger correlation.  Additionally, the R-
squared values are significant enough to suggest that longer length bonds are an 
influencing factor on REIT total returns during the increasing periods.  This would 
suggest that the previously stated theory may be correct in that the REIT total 
returns may simply re-adjust to the new environment. 
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Figure #10 – Correlation Coefficients – Declining Periods v. Increasing Periods 
 
As a whole the REIT total returns exhibited a very strong correlation to 
interest rates.  The R-squared values also support the contention that interest 
rates movements are influencing REIT total returns. 
To summarize there is an asymmetry in the correlation of REIT stocks 
to interest rate movements between rising and falling rate environments, 
however it is very mild as can be seen in Figure #10.  While both environments 
show strong positive correlation to both long and short term rates, the longer 
length bonds show the greatest correlation.  Thus, affirming the previous 
statement if REIT’s are viewed as a long term investment then the longer term 
bonds will show the greatest correlation.  Additionally, the mildly weaker 
correlation during the declining periods would lend some support to the theory 









Long Bond Intermediate T-Bills Long Term Corp.
Bonds
Large Co. Stock
Declining Periods - Correlation Increasing Periods - Correlation
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income as an off set the rising rates.  Additionally, Large Company Stock (S&P 




While it does appear that the erratic pattern of the regression output 
data for the individual sub-periods is the result of statistical noise, both 
environments did provide some usable output.  However, there are still several 
arguments that can made for other reasons to explain the sensitivities of REIT’s 
to interest rates. Thus, the next avenue of approach in examining the interest 
rate sensitivities of REIT’s was to divide the study period into two five year 
segments. This may reveal if merely the passage of time influences REIT total 
returns.  The results of the linear regression for the two time periods are shown in 
Figure #11. 
Figure #11 – Time Period Breakdown  
Time  Periods  Correlation  R-Squared 
     
Long Bonds     
1995-1999  0.78  0.61 
2000-2004  0.87  0.75 
     
Intermediate     
1995-1999  0.78  0.60 
2000-2004  0.73  0.69 
     
T-Bills     
1995-1999  0.74  0.55 
2000-2004  0.83  0.68 
 
During both time periods interest rates were again shown to have 
explanatory power in REIT total returns.  It should be pointed out that the 
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correlation increases with time and the R-squared value are sizably larger in the 
latter half of the study period.   This finding could lead to the conclusion that 
passage of time might be the driving force, however this conclusion might be 
based on false reasoning.  The REIT industry experienced a significant amount 
of growth in the number of REIT’s between 1990 and 2005.  In 1990 there were 
58 public equity REIT’s, however due to expansive growth, the number of ot 
REIT’s increased to a total of 152 by 2005.  That is a 162% growth in the number 
of public equity REIT’s in a 15-year period.  It certainly is reasonable to assume 
that  market integration and maturation of the industry might be influencing this 
finding, especially in the light of the increasing R-squared values.   
However, as mentioned previously there is anecdotal evidence that 
points to anomalous events having had minor influence on REIT and interest 
rates.  This may be an explanation for the weaker correlation of the Intermediate 
Bonds in the latter half of the study period.  This assumes that in the short term 
some investors reacted in some sort of impetuous manner following the terrorist 
attacks in 9/11, while more seasoned institutional investors held firm with their 
typical long term outlook and were less reactionary.  Thus, this premise might 
explain the higher levels of correlation of REIT total returns to the Long Bonds 
and T-Bills as compared to the Intermediate Bonds during the latter period.  One 
should note that while the level of correlation is strong, it is sizably lower than the 
correlation during the segmented environments.  For that reason, caution should 
be taken with this time period analysis so as to avoid the fallacy of an irrelevant 
conclusion or non sequitar. 
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Since REIT’s in general have been shown to be sensitive to interest 
rate movements, attention is now turned to see whether the various property 
sectors play a role in explaining REIT sensitivities to interest rate movements.  
This is the next logical step since the various property sectors have different 
underlying economic factors that influence their results.   As with the indexed 
portfolio, the various property sectors are individually weighted and linear 
regressions run in order to determine their sensitivity to interest rate movements.  
A linear regression was run against both the declining and increasing bond total 
returns as well as the entire study period. 
 
Property Sector- Entire Period 
  An analysis of the correlation coefficients for entire study period is 
shown in Figure #12.  Again, the long term interest rates showed the greatest 
correlation with exception of the lodging sector.  Not only were REIT total returns 
positively correlated to both long and short term interest rates for the entire study 
period, but they exhibited very strong correlation ranging from 0.83 to 0.94, 
excluding the lodging sector.  Based on the strength of the correlation and the 
level of causation of interest rates on the correlation is plausible in conclude that 
REIT’s are greatly influenced by interest rate movements.  Meanwhile, the 
lodging sector exhibited a minor negative correlation to interest rates. 
  The fact the lodging sector deviates from the other sectors is not as 
surprising as it might seem.  The ability of the various underlying properties to 
adjust their respective cash flows on a daily basis may explain the different level 
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of correlation.  Specifically speaking, hotel room rates are set on a daily basis 
versus say office rental rates which once the lease is signed the rate is set for the 
duration of the term.  Typically office lease terms are three to ten years in length.  
This is a significant amount of time before lease rates and property cash flows 
can be adjusted to market rates.  This argument could be applied to the 
residential sector, however, this would not be totally complete.  While it is correct 
that residential lease rates are often adjusted to the current market rates on 
yearly or even monthly basis, home mortgage rates and housing prices affect the 
supply and demand for rental housing. 
 
Figure #12 – Property Sector Breakdown - Correlation Coefficients – Entire Period 
 
Home mortgage rates are often priced on the average life of the loan, which is 
typically ten plus years.  This could explain the fact that the residential sector is 
highly correlated to the long term interest rates versus short term interest rates.  
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It should be pointed out that the diversified sector did show a strong correlation, 
but too much should not be read in to it.  Since diversified REIT’s are in fact 
essentially mini diversified portfolios in it of themselves, this result is not 
surprising.  The diversified sector exhibited a similar level of correlation to that of 
the indexed portfolio shown previously. 
Again, caution should be undertaken with some of the conclusions 
drawn above to avoid falling prey to the fallacy that the attributes of the parts are 
the same attributes of the whole.  More specifically speaking the sample portfolio 
has only one lodging REIT stock and one diversified REIT stock.  The bottom line 
is that while plausible reasons were postulated above, the lodging and diversified 
sectors were examined in too small a scale to draw a meaningful conclusion and 
further study is need to affirm the conclusion above. 
 
Property Sector - Declining Periods 
The correlation coefficients of the individual property sectors show 
a similar pattern to that of the indexed portfolio during declining periods, as can 
be seen in Figure #13.  Long term interest rates are again shown to be positively 
correlated to the all the property sectors with exception of the lodging sector.  
The R-squared values again support the notion that interest rates have a 
sizeable amount of explanatory power in the performance of REIT total returns 
as they range from 0.68 to 0.90.  
However, Intermediate Bonds showed the most consistent level of 
correlation.  The supporting R-squared values which ranged from 0.88 to 0.93, 
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indicate that Intermediate Bonds wield considerable influence on REIT’s.  This 
finding again is not that surprising given the previously mentioned anecdotal link 
to the average weighted maturity of the REIT’s debt as well as the pattern of 
correlation to long term interest rates.  Also, with the capital intensive nature of 
the real estate industry it certainly follows that REIT’s would be subjected to the 
interest rate risk of that closely matches the average tenure of their underlying 
debt.   Lastly, short term rates were again the least correlated to REIT’s.  Little to 
no correlation to interest rates was shown once again in the lodging sector.  That 
said the previous qualifier should not be forgotten in that this is an examination of 
only one lodging REIT.  Note, that a pattern has begun to develop in which long 
term rates are consistently being shown to be an influencing factor on REIT’s. 
  
Figure #13 - Property Sector Breakdown - Correlation Coefficients – Declining Periods 
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Property Sector – Increasing Periods 
 A similar pattern to that of the indexed portfolio during the increasing 
periods was once again shown in the correlation of the various property sectors.  
The correlation coefficients for the various property sectors are shown in Figure 
#14.  However, there is a noticeable difference between the property sector 
breakdown and the indexed portfolio.  The average correlation for the combined 
property sectors is similar to the indexed portfolio during the increasing periods, 
nevertheless, the level of causation as determined by the R-squared values is 
noticeably stronger excluding the lodging sector.  The average R-squared value 
for the various property sectors is 0.78 and across both long and short term rates 
averaged 0.91 and 0.83 respectively.  The long term rate average cited above 
includes both Long Bonds and Intermediate Bonds. 
 
Figure #14 - Property Sector Breakdown - Correlation Coefficients – Increasing Periods 
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These figures exclude the lodging sector.  This is in comparison to the index 
portfolio which yielded R-squared values of 0.84 for long term rates (both Long 
Bonds and Intermediate Bonds) and 0.69 to short term rates.  Once again the 
lodging sector showed a weak negative correlation. 
  As a whole, during periods of increasing bond total returns (falling 
interest rates) exhibited significant influence on REIT total returns on an the 
individual property sectors basis.  Specifically, long term interest rates were 
shown to have had exhibited the greatest influence.  This is a relationship that 
has been demonstrated in other dissection methods of the study period as well. 
In summary, virtually every sector exhibited a high level of 
correlation to interest rates with a mildly stronger level of correlation during 
periods of increasing total return versus declining periods.  This asymmetrical 
pattern was previously demonstrated.  There is a notable exception in that of the 
lodging sector, which indicated a weak negative correlation.  However, as 
previously mentioned caution should be taken with this relationship. 
One interesting observation can be taken away from the lodging 
sector results.  During periods of increasing bonds total returns this sector 
exhibited a mild negative correlation to long term rates and no correlation to short 
term interest rates.  This is in comparison to the periods of decreasing total return 
that revealed a mild negative correlation to short term rates and no correlation to 
long term interest rates.  While the exact cause of this observation is not readily 
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available it is something that might warrant future research, with the caveat that 




The performance of REIT’s stems from a multifaceted link between 
supply and demand along with the dynamics of flow of money in the capital 
markets.  It was previously postulated that interest rates may influence REIT’s at 
four points.  These four points include, the heavy reliance on borrowed funds in 
real estate investment, and its effect on the general value on real estate, which 
rightly or wrongly is frequently influenced by the cost of financing.  Second, the 
interest carry cost associated with the development of real estate projects, may 
result in higher costs during rising interest rate environments. Third, cost of debt 
financing from both public and private sources often increases in a rising interest 
rate environment.  Fourth, to the extent that real estate investors derive the 
required rate of return on their investment from a risk-free rate and a risk 
premium, a change in market interest rates may result in adjusted expectations.  
The purpose of this study was to investigate the general link between interest 
rates and REIT’s and that all these ideas may or may not have been proven.   
Over the entire study period REIT’s exhibited consistent levels of 
positive correlation to long term interest rates with a significant level of causation 
that can be attributed to long term interest rates. The link between long term 
interest rates and real estate is not a new idea given the long time involved in the 
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process of developing properties and the extensive use of leverage.  As 
mentioned previously there is an intrinsic link between an investor’s required rate 
of return, which incorporates a risk-free rate plus a time and risk premium.  
Therefore, a movement in market interest rates, in particular long term interest 
rates, can and most likely does influence the required rate of return for an 
investment including REIT’s.   
While individual sub-periods of declining and increasing total return 
yielded too many inconsistent results, in particular the declining periods were too 
short in total to draw a meaningful concrete conclusion.  A pattern was revealed 
in the overall picture.  REIT’s were shown in all dissection methods to be highly 
correlated to long term interest rates over the study period.  This pattern, while 
not concrete is in every dissection method and it was duplicated in multiple 
scenarios.   
A consistent pattern of asymmetry in the level of correlation was 
shown to exist between periods of increasing and declining total returns.  It was 
shown in both the indexed portfolio and the property sector break down that 
REIT’s exhibited a stronger positive correlation to increasing total returns or a 
falling interest rate environment than the declining or rising interest rate 
environment.  With this fact it is very plausible that the previously mentioned 
theory is indeed the underlying cause.  While, it may be difficult to ascertain an 
investor’s motivation during a rising interest rate environment, it is certainly a 
rational strategy for investors to pursue.  The theory is well proven during the 
falling interest rate environment as REIT’s have to compete with alternative 
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investments, and they are simply re-priced to match the reduced expectations in 
the changing marketplace.  This theory is further supported by the forward 
looking nature of the bond market in general, which often has a long term 
investment horizon. 
It is that forward thinking mentality that may be the leading cause of 
the overall consistent level of positive correlation that was shown in all of the 
various dissections of the study period to the Intermediate Bonds.  As shown with 
the anecdotal evidence future research in this area should consider investigating 
the links between REIT’s, and their respective capital and debt structures and 
interest rates to see if the link between a REIT’s interest rate risk may better 
explain a REIT’s sensitivity to interest rates. 
In closing, long term interest rates exhibited the most influence on 
REIT’s.  Additionally, an asymmetry exists the between the various interest rate 
environments. 
Figure #1 - NAREIT Index Composition (2/2006)
Sector
Market Cap. 
(millions) # of REITs % of Total
Office/Industrial $93,502.90 37 28%
Retail $89,437.70 33 27%
Residential $55,159.60 27 16%
Diversified $27,398.30 17 8%
Lodging $20,438.80 19 6%
Specialty $17,939.50 9 5%
Healthcare $16,935.70 14 5%
Self-Storage $14,885.70 5 4%
Total $335,698.10 161 100%
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Figure #2 - Adjusted NAREIT Index
Sector Office/Ind. Retail Residential Diversified Lodging Total
Index Weight 32.70% 31.30% 19.30% 9.60% 7.20% 100.00%








Office/Ind. Retail Residential Diversified Lodging
32
Figure #3 -  REIT Index Constituents
Market Cap.
(MILLIONS)
Mack-Cali – CLI Office/Ind. $2,714.00 8.20%
Carr America – CRE Office/Ind. $2,186.00 6.20%
HRPT Properties – HRP Office/Ind. $2,044.90 6.60%
Center Point – CNT Office/Ind. $2,205.30 6.70%
First Industrial – FR Office/Ind. $1,676.10 5.10%
Federal Realty – FRT Retail $3,303.00 4.40%
Weingarten Realty – WRI Retail $3,233.40 4.30%
Simon Property – SPG Retail $17,089.10 22.60%
Equity Residential – EQR Residential $11,420.10 15.30%
United Dominion – UDR Residential $2,967.40 4.00%
Vornado Realty – VNO Diversified $11,979.40 9.60%
Felcor Lodging – FCH Lodging $1,008.60 7.20%
TOTAL $61,827.30 100.00%
Names Sector % of Index
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REIT Index Investment Pattern
34 Figure #4







































































Figure #5 - REIT Index: Entire Study Period
Entire Period Correlation R-Squared
Long Bonds 0.91 0.84
Intermediate 0.92 0.84
T-Bills 0.82 0.68
LT Corporate Bonds -.0.01 0.00












































































































Long Bonds REIT Index
10-Yr US Treasury Yield vs. Long Bond Total Return (1995-2004)
37 Figure #7





























































































10 yr UST Yield Long Bond Total Return
Figure #8 - Declining Periods of Total Return
















Long Bonds 0.87 0.75
Intermediate 0.87 0.76
T-Bills 0.86 0.73
All Declining Periods Combined
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Figure #9



















Long Bonds 0.93 0.84
Intermediate 0.91 0.84
T-Bills 0.83 0.69
All Increasing Periods Combined








Long Bond Intermediate T-Bills Long Term Corp.
Bonds
Large Co. Stock
Increasing Periods - Correlation Increasing Periods - R Squared
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Figure #11 - Time Period Breakdown
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Property Sector Breakdown - Correlation Coefficient - Entire Period
42 Figure #12
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Property Sector Breakdown - Correlation Coefficients - Declining Periods
43 Figure #13
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Property Sector Breakdown - Correlation Coefficients - Increasing Periods
44 Figure #14
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Average Weighted Maturity: 
The length of time until the average security in a portfolio will mature or be 
redeemed by its issuer. It indicates a fixed income portfolio's sensitivity to interest 
rate changes: longer average weighted maturity implies greater volatility in 
response to interest rate changes. 
 
Beta: 
The systematic risk of a security as estimated by regressing the security’s return 
against the market portfolio (S&P 500).  The slope of the regression line is the 
beta. 
 
Capital Appreciation Return: 
The component of the total return which results from the price change of an asset 
class over a given period. 
 
Income Return: 
The component of total return which results from a periodic cash flow or dividend. 
 
Intermediate Bond Index: 
A one-bond portfolio with a maturity near 5 years. 
 
Large Company Stock Index: 
The Standard and Poor’s 500 Stock Composite Index (S&P 500). 
 
Long Bond Index: 
A one-bond portfolio with a maturity near 20 years 
 
Long Term Corporate Bonds Index: 
Salomon Brothers long-term, high-grade corporate bond total return index. 
 
Total Return:  
A measure of performance of an asset class over a designated holding period.  It 
is comprised of income return, re-investment of income return and capital 
appreciation return components 
 
Treasury Bill Index: 
A one-bond portfolio containing, at the beginning of each month, the bill having 
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